Postoperative cognitive disorders are common in elderly patients. Pre-existing cognitive impairment including mild cognitive impairment may be an important risk factor for developing postoperative cognitive dysfunction and may not be detected in a standard preoperative interview, yet is not routinely sought. Our primary aim was to estimate the prevalence of mild cognitive impairment among elderly patients presenting to our hospital for elective surgery using a simple established screening tool: the Montreal Cognitive Assessment test. Secondarily, we wished to determine the proportion of patients with mild cognitive impairment who presented with this information available, the effect of increasing age on the prevalence of mild cognitive impairment and whether the timing and location of testing influenced results. We used the Montreal Cognitive Assessment test to screen preoperative patients aged 65 years and over. Our results suggested a potential prevalence of mild cognitive impairment of 56%, with prevalence increasing with age. No patients in the sample had a recorded diagnosis of mild cognitive impairment. Testing in either the preadmission clinic or on admission on the day of surgery yielded similar results. We found the Montreal Cognitive Assessment test to be a simple screening tool that was easily administered during the preadmission visit.
Introduction
Postoperative cognitive disorders are common in elderly patients. The incidence of delirium after non-cardiac surgery has been quoted as 30%-80%, of early postoperative cognitive dysfunction (POCD) as 30%-40% and of late POCD as 10%-15% 1 . The sequelae of POCD include longer hospital stay, loss of functional independence and an increase in one-year mortality rate 2 . However brain dysfunction is not routinely assessed or risk stratified in the same way as perioperative cardiac or respiratory dysfunction 1 .
Mild cognitive impairment (MCI) is a neurological syndrome that characterises a greater decline of cognitive function than expected for the individual's age without interfering with activities of daily life 3 . While some individuals remain stable or return to normal over time, it has been noted that more than 50% of individuals with MCI subsequently progress to dementia within five years 3 . Several studies report that MCI may be an important risk factor for developing POCD [4] [5] [6] . Formal neuropsychological test batteries are effective in diagnosing MCI but are not feasible in a routine preoperative setting. We are not aware of any specifically identified effective tool that is routinely incorporated into hospital admission processes to screen for MCI in surgical patients. The Montreal Cognitive Assessment test may be useful in this situation.
Detection of MCI preoperatively is important as it can potentially facilitate risk reduction. One strategy proven to be effective in reducing the incidence of POCD is preoperative formal geriatric assessment, intervention and management 5 . This process would require MCI to be diagnosed in a setting early enough before the operative day for such strategies to be introduced effectively.
Our primary aim was to estimate the prevalence of MCI among elderly patients presenting to our hospital for elective surgery using a simple established screening tool: the Montreal Cognitive Assessment test. Secondarily, we wished to determine the proportion of patients with MCI who presented with this information available, the effect of increasing age on the prevalence of MCI and whether the timing and location of testing for MCI influenced results.
Method
The study was approved by the Human Research Ethics Committee of the Illawarra Shoalhaven Local Health District (HE12/191).
Study Population
The study population included elderly patients presenting to Wollongong Hospital for elective surgery of all types. Subjects were included if they were aged 65 years and above and were enrolled on a consecutive basis on days when the research nurse was available. Exclusion criteria were a lack of time to complete the assessment, known frank dementia and conditions that prevented participation in the assessment such as limitations in visual, hearing and physical ability.
Written information was provided and written consent was obtained.
Cognitive Assessment
We used the Montreal Cognitive Assessment Test (MoCA) to screen for MCI (Appendix one). The MoCA has been validated as an effective screening tool for various degrees of cognitive impairment including MCI and dementia 7 . It is widely used in other disciplines such as geriatric medicine 8 . In 2006, the International Psychogeriatric Association Expert Conference on mild cognitive impairment described the MoCA as a sensitive and user-friendly test suitable for use by clinicians 3 . It assesses the domains of attention and concentration, executive functions, memory, language, visuocontructional skills, conceptual thinking, calculation and orientation. It is easy to administer and takes approximately ten minutes to complete. The diagnostic score range for MCI is 19-25 out of a total of 30, with a score of 26 or more considered normal. The score range for Alzheimer's dementia is 11-21, with differentiation between the conditions in the area of overlap relying on associated functional deficit 9 . The MoCA is independent of gender, correlates well with age and has reported sensitivities for detecting MCI of 83%-90% with specificities of 50%-87% in populations varying according to health, age and cognitive background [10] [11] [12] [13] . In our study the score for each domain and the overall score were recorded. A single research nurse who was trained in the use of the tool prior to recruitment performed all of the cognitive screening patient interviews.
Setting
We enrolled patients from two different locations. The first group of patients were tested in the Day of Surgery Admission Unit (DOSA) at admission on the day of surgery. We also recruited a separate group in the preadmission clinic (PAC) who presented up to six weeks prior to their elective operations. We hypothesised that the immediate preoperative period could be a more difficult, stressful situation for patients than a clinic visit several weeks prior to surgery, and that this potential stress may be reflected in finding lower MoCA scores on the day of surgery. We also felt that early identification of patients with MCI would be more logistically valuable, as it potentially allows time for referral, consultation and amelioration of risk preoperatively. We aimed to recruit 100 patients for each sample.
Data analysis
The Shapiro-Wilk test statistic was used to determine normality of the data. As the data was found to be significantly skewed, within-group data was described by median and interquartile ranges. Comparisons between the two locations were made using appropriate non-parametric tests. Within-test scores were standardised by calculating score percentage from the maximum possible for each domain. One-way repeated measures ANOVAs (analysis of variance) were then used to compare the domain means against each other. The electronic medical record for each recruited patient was manually searched for a documented pre-existing diagnosis of cognitive impairment of any type.
Results
A total of 113 patients were recruited for the DOSA group and 102 for the PAC group. Table 1 shows the demographic details and types of surgical procedures for each group. Test scores were available for all patients although the demographic details were incomplete in three.
The prevalence of MCI in each group was 60% for DOSA and 52% for PAC. Comparing the prevalence by chi-square testing revealed no significant difference between the groups (X 2 = 1.02, P=0.281). The overall combined prevalence of MCI was 56%. The median test score for the DOSA group was 24 (interquartile range, IQR 4.5) and 25 (IQR 3.25) for PAC. These figures are within the diagnostic range for MCI ( Figure 1) . A Mann-Whitney U test was used to investigate the influence of location on total MoCA score. This was found to be nonsignificant (P=0.762, z = 0.302).
The effect of ageing was apparent. The prevalence of MCI increased with age, with 42% of patients in the 65-69 years age group increasing to 80% of patients aged 80 years and above meeting the criteria for MCI. As seen in Figure 2 , a Spearman's rank-order correlation revealed an inverse linear relationship between age and total MoCA score (r = -0.349, P <0.001). Only 2 out of the 121 patients (1.7%) detected DOSA = day of surgery admission unit, PAC = preadmission clinic.
Anaesth Intensive Care 2016 | 44:5 Figure 1 : Range of test scores. The darker shaded columns are within the diagnostic range for MCI (19) (20) (21) (22) (23) (24) (25) . Prevalence of MCI in DOSA = 60%. Prevalence of MCI in PAC = 52%. MCI = mild cognitive impairment, DOSA = day of surgery admission unit, PAC = preadmission clinic.
with MCI by the MoCA had a documented diagnosis of cognitive impairment of any type in their medical record. Both patients were in the DOSA group, both had scores of 20 on the MoCA, and both had 'dementia' recorded in the medical notes during their admission. Scores were totalled for each domain over the combined sample ( Table 2 ). The delayed recall domain, representing memory, scored significantly lower than all other domains (one-way repeated measures ANOVA P <0.0001). Language and abstraction were also significantly impaired compared to the other four domains (P <0.001).
Discussion
Our study showed that MCI as defined by the MoCA was found in over 50% of patients aged 65 years and above presenting electively for a range of surgeries. Only two of 121 patients detected with the condition by the test had a recorded diagnosis of any type of cognitive impairment at any timepoint in their admission. Testing on either the day of surgery or several weeks preoperatively yielded similar results. MoCA scores decreased with increasing age. Eighty percent of patients aged 80 years and above met the criteria for MCI.
The prevalence of MCI varies widely in the literature depending on the age range and health background of those tested. Our overall prevalence result of 56% is similar to a number of other reports. Several studies describe rates from 55%-73% in different age groups in different settings 10, 11, 14 . Lower numbers have been reported by several other groups, including a prevalence for MCI detected preoperatively as 44% of patients ≥65 years and another as 32% of patients aged ≥60 years 6, 15 . The exact figure may be less important than the realisation that the condition is relatively common.
Prevalence data are also highly dependent on both the diagnostic criteria applied and the measurement tool utilised 1, 16 . A number of tools including formal neuropsychological tests with or without subjective reports of memory impairment, the mini-Cog test and the mini-mental state examination (MMSE) have been reported 8, 12, 15, 17, 18 . The MoCA has been previously widely validated as an effective screening tool for mild cognitive impairment 3, 7, 8 . It was simple and fast to administer and to record. In this study, the test accurately detected two patients with dementia despite this information not being available at admission preoperatively.
Why were none of our patients previously diagnosed with MCI? Several explanations are possible. Under-diagnosis is known to be common in both hospital-based and primary care 14 . The subtle cognitive deficits in MCI may be easily missed, especially if memory is not formally tested, and thus the true incidence of MCI in the community may be under-diagnosed and under-reported. Subtle MCI may be regarded as part of the normal ageing process by patients and/or practitioners and hence not be actively recognised 14 .
Our results could also simply reflect the lower specificity of the MoCA with a higher false positive rate. The MoCA is a screening tool and therefore suggests a possible diagnosis rather than confirming the same. All possibilities suggest that greater awareness and improved diagnostic methods in elderly patients would enhance the identification of MCI and therefore opportunities for subsequent management.
Cognitive decline in the elderly affects specific domains rather than global brain function. Memory is an important construct in MCI. Several definitions of MCI consider that memory should ideally be the only cognitive domain affected, and others that amnestic MCI is a specific type of MCI 3, 19, 20 . This study found memory impairment, as tested by the MoCA, to be a strong contributor to the diagnostic consideration of MCI. Our patients appear to be typical of the wider MCI population in this respect.
We did not find a statistically significant difference in the prevalence of MCI in the two locations in our study. Lack of significance could have been due to sample size error, or could be a real finding. If real, this suggests that patients did not find the immediate preoperative period to impose a cognitively stressful load, that any such load was not accurately detected by the MoCA, or that the effects of stress associated with both situations were equivalent. Our study indicates that the MoCA could be performed in either setting, determined by the most feasible logistics at a local level. We propose that it is more effective for the screening test to be performed in the PAC, as this allows time for management and risk mitigation including referral for geriatric assessment. The identification of MCI in itself has acute, medium and long term issues. Acutely the issues are around choice of anaesthesia, delirium risk and perioperative management. The influence of anaesthesia techniques is controversial [21] [22] [23] [24] . In the medium term, the presence of MCI preoperatively almost certainly leads to a higher risk of POCD [4] [5] [6] 25 . In the longer term, over 10% of individuals with MCI progress to a more formal dementia diagnosis per year, with more than half progressing to dementia over five years 3, 20 . Delayed recall in particular is noted to be a highly accurate predictor of progression to Alzheimer's disease 3 . Conversely, some studies have reported that up to 44% of patients diagnosed with MCI on one visit were estimated to return to normal function a year later 3, 20 . A preoperative diagnosis of MCI raises many questions: should all such patients be formally assessed by physicians, should they all receive longer term cognitive follow-up, are there medicolegal issues around consent and other processes, and how much information should be given preoperatively when prevention and cure of Alzheimer's disease are not well established but may be most valuable when started in the pre-dementia phase?
This study enrolled 215 surgical patients in a single centre. Our population comprised a high proportion of patients booked for general surgery followed by orthopaedic, urology and vascular procedures. The most common patient age range was 70-79 years. These distributions or our regional location may not apply to other settings. We were not able to explore an association between a test diagnosis of MCI and actual adverse clinical outcomes. As the MoCA is a screening tool with a lower specificity than sensitivity, further investigation of patients thus detected using formal neuropsychological testing would be necessary to properly confirm a diagnosis of MCI. This would require an extra investment of resources in the preoperative setting, in addition to the extra resources required to manage patients who were then diagnosed preoperatively with MCI.
Does MCI matter? Firstly, it appears to be more common than we may realise. Secondly, the presence of MCI represents a possible link to progression to dementia. Thirdly, pre-existing MCI is a good predictor of POCD at three months and one year post surgery 6 . Fourthly, pre-existing MCI is related to other adverse postoperative outcomes including increased complications, length of stay, and six and 12 month mortality 14, 15 . Is screening for MCI feasible? A simple and effective process incorporated into routine procedures could ensure that the benefit of screening outweighs the cost. Numerous studies have shown that perioperative strategies including geriatric consultation, early surgery, effective pain management and staff education reduce the incidence of POCD in patients with pre-existing cognitive impairment [26] [27] [28] [29] . Early identification may facilitate opportunities to intervene and ameliorate several of these risk factors.
Conclusion
We applied a simple screening test that appeared to be effective in preoperatively detecting possible MCI in an elderly population. We suggest that this test could be routinely incorporated into preoperative screening, and would be valuable especially for the older age groups. Performing MCI screening early enough before the day of surgery, for example during the PAC visit, would allow identification of patients who could benefit from formal intervention. It has been said that looking preoperatively for impairment in cognitive function should be as routine as looking for impairment in cardiorespiratory function 3 . Identifying patients with 'brain-at-risk' ought to be at least as important as identifying those with 'myocardium-at-risk'.
